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DATE: November 30, 2017
SUBJECT: Comprehensive Plan Update - Mineral Resource Lands: Supply and Demand

Over the course of the Mineral Resource Lands update, stakeholders and Planning
Commissioners have asked the following questions about supply and demand of mineral
resources:

o How is Thurston County estimating supply and future demand?

o What is the supply and demand of mineral resources on a regional basis, including

in neighboring counties?
o Is Thurston County a net importer or exporter of mineral resources?
o How is projected demand for mineral resources calculated?

Supply and demand of mineral resources is a factor that the County can consider in designating

mineral lands of long-term commercial significance. Under WAC 365-190-070(2):
“Counties and cities must identify and classify mineral resource lands from which the
extraction of minerals occurs or can be anticipated. Counties and cities may consider the
need for a longer planning period specifically to address mineral resource lands, based
on the need to assure availability of minerals for future uses, and to not inadvertently
preclude access to available mineral resources due to incompatible development. Other
proposed land uses within these areas may require special attention to ensure future
supply of aggregate and mineral resource material, while maintaining a balance of land
uses.

Consultants Associated Earth Sciences Inc. (AESI) estimated supply and considered market
demand in developing an inventory of mineral lands for Thurston County (see AESI Inventory
Report, August 2017 or the summary from Nov. 10, 2017 in Attachment 1).
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Pacific Lutheran University: The Aggregate Industry in Washington (2003)

A commonly cited reference when discussing supply and demand of mineral resources is the
Pacific Lutheran University (PLU) study (2003)! on the aggregate industry in Washington
(Attachment 2). This report provides data on the importance of the aggregates industry within the
Washington State economy and includes analysis on production and consumption by county.

Business production and price data are proprietary. As a result, USGS and DNR do not release
any information that would identify a specific firm. Since there are many counties with few
producers, production reports often cannot be disclosed.

In the year 2000, USGS reported that Washington State produced and consumed approximately
75 million tons of aggregates, or approximately 12.7 tons per capita. The 2003 estimate of the
report is approximately 13.5 tons per capita.

Table 2 below estimates the Aggregate and Ready Mix Demand in tons. This table is abbreviated

to show Thurston County and neighboring counties. For the full table, refer to the PLU study
(2003).

Table 1: 2000 Aggregate and Ready Mix Demand in Tons, by County

County _Road Construction Constructi.on County Total
Maintenance Aggregate Ready Mix
Thurston 596,692 1,211,056 480,405 2,288,153
Pierce 1,326,840 3,700,758 1,632,698 6,660,296
King 2,112,167 11,415,103 5,895,151 19,422,421
Mason 625,684 283,361 102,566 1,011,611
Grays Harbor 882,686 453,603 185,554 1,521,483
Lewis 1,137,408 370,922 124,744 1,633,074

*This table is abbreviated. Refer to PLU (2003) for full table.

The overall economic impact is estimated using the Standard Industrial Classification (SIC)
codes. Economists typically characterize industries as either export or derivative. Export
industries sell most of their product out of state or region; derivative (non-basic) industries are

contingent on economic activity within the state or region. The aggregate industry is derivative
in nature, because it does not generally export its product out of state. Primary demand is largely
a function of local area construction activity.

The PLU study also projected future demand for the most populous counties in Washington. This
was calculated by multiplying the projected county population levels of the time from the
Washington State Office of Financial Management (medium series) by the county aggregate use
rates derived from Table 1. The study projected the following future demand for Thurston
County (p. 20):

1 pacific Lutheran University (2003). “The aggregates industry in Washington— Economic impact and importance School of Business”. Pacific
Lutheran University School of Business, 26 p.
2
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2000 — 2,288,153 tons
2005 - 2,687,583 tons
2010 - 2,957,236 tons
2015 - 3,260,200 tons
2020 — 3,585,378 tons

How is Thurston County estimating supply and demand as a part of this MRL Update?

The most recent supply estimate for Thurston County was prepared by AESI (2017) and is
included in the Issue Paper: Designating Mineral Resource Lands under the Growth
Management Act (attached to the October 18 meeting materials packet). That analysis estimates
6.1 billion tons of sand and gravel resources exist in Thurston County. This estimated supply
includes all resources that are inventoried and classified. Supply was estimated using the
following equation:

Supply = Acres *» Cubic Yard /Acre * 1.4
Supply = (4) * (B) *(0)

A. Acres are classified by quality type.

B. Cubic yards per acre also varies by quality type. Estimated low and high cubic yards per
acre by quality type of sand and gravel are available in Table 1 of the AESI Issue Paper,
and range from 15,000 yd*/acre to 240,000 yd*/acre, depending on the quality type and
resource (2017, p. 5).

C. Generally, one cubic yard multiplied by 1.4 equals one ton. This number varies
depending on soil and rock type. For example, 1 cubic yard of VVashon Recessional
Outwash is approximately 1.64 tons, and 1 cubic yard of Vashon Advance Outwash is
about 1.74 tons. For the purposes of the calculations below, 1.4 was used across all
calculations. These calculations are rough estimates, and should only be used as a
relative indicator of supply for map comparison purposes. Actual supply will vary.

The primary determinants of how much sand and gravel is consumed long term in Thurston
County will be population growth and per capita demand. AESI estimated the 50-year demand
for mineral resources in the County by multiplying the projected population by annual per capita
demand.

Demand = Population * Per Capita Demad
Demand = (4) * (B)
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A. For the projected 2067 population, AESI used the OFM high-range estimate of is
710,000. This population estimate is much higher than the moderate estimate provided by
TRPC that is typically used by Thurston County for planning purposes — the County and
the consultants chose to use the higher estimate to allow for a more conservative analysis
of whether supply would meet demand over time.

B. Annual per capita demand is calculated using pre-recession demand statistics from the
PLU 2003 study. This study estimated a demand of 2,888,153 tons of rock products
annually for a population of 210,000. This estimates a per capita demand of 13.75 tons
per person.

Multiplying the projected population of 2067 (710,000) by estimated annual per capita demand
(13.75 tons per person) yields approximately 9.8 million tons of demand in the year 2067. Using
that rate of annual consumption, the estimated supply (6.1 billion tons) would last for about 600
years.

Estimating 20-year the 50-year demand requires a look at cumulative demand. Using the demand
equation above, an estimated population for each year, and the per capita demand of 13.75 tons
per person:

e 20-year (2017-2037): 88,427,354 tons

e 50-year (2017-2067): 261,725,603 tons

Excluding areas from the inventory (either at the designation stage or at the permitting stage)
will reduce the amount of available resources below 6.1 billion tons. Table 1 below estimates the
differences in potential supply for the various draft Map options presented for discussion at the
November 15 Planning Commission meeting.

Table 2: Estimated Supply for November 15 Map Options

Map Option | Acres of Mineral Estimated Estimated Demand Max Years
Lands Supply (50-year)* Supply may
Last**
Inventory Map | 189,475 acres 6.1 billion tons 600
Map 1 141,554 acres 2.8 billion tons 9.8 million tons 285
Map la 143,776 acres 2.9 billion tons (in the year 2067) 295
Map 2 104,502 acres 826 million tons 84
Map 3 141,554 acres 2.8 billion tons 261 million tons 285
Map 4 (MLTF | 161,752 acres 4.3 billion tons | (consumed by 2067) 438
2004)

*This is a simplified, approximate supply & demand estimate. Actual supply & demand will vary.
**Years = Supply/Demand; when 9.8 million tons is considered as annual rate of consumption
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What is the supply and demand of mineral resources on a regional basis, including
neighboring counties?

The PLU study (2003) discussed above estimated supply for various counties (see Table 1).

The USGS National Minerals Information Center? reports that in Washington State, sand and
gravel used for construction from 2011 to 2013 was an average of 29,067,000 metric tons valued
at an average of $216,333,000. According to the Department of Natural Resources®, Washington
State contributes about $363 million annually, or 2% of the United States’ total production of
aggregate. Washington State is ranked the 10" largest producer of sand and gravel aggregate by
tonnage nationwide.*

In Pierce County, the maximum estimated volume of geologically available sand and gravel
resource is approximately 12.6 billion tons in indicated resource areas. Approximately 1.61
billion tons of the total 12.6 billion tons of resources are permitted and available. Pierce County
estimates that currently permitted sand and gravel resources will last until 2125.°

Is Thurston County a net importer or net exporter?

Thurston County is rich in aggregate and most likely sources sand and gravel supply from within
the county. Bedrock and quarry is most likely imported from outside of the County, because
local hard rock mines produce little material (AESI, Nov. 10, 2017, Attachment 1). In the past,
Thurston County was a net exporter of sand and gravel and a net importer of quarry rock. Please
refer to Attachment 1 for a general discussion of regional supply and demand in Thurston
County.

The Mineral Lands Task Force (MLTF) reported in the MLTF Final Report (July, 2004) that:
“The Task Force recognizes that Thurston County mineral lands provide gravel to many
other areas of Washington. Several members of the Task Force are sensitive to the fact
that much of the County’s gravel resources will be exported out of the County. Some feel
that the County’s resources might be overexploited to serve regional needs. Some Task
Force members point out that even with enough gravel resources set aside,
overexploitation of a given site can be damaging to the environment. Some task force
members favored a limit to both the amount of land designated for mining and the rate of
exploitation of the resource . . . There is little guidance from the state on how to balance
the needs of a planning jurisdiction (the County) vs. the wider needs of the gravel market.
Although rough estimates of gravel supply indicate that enough gravel has been
designated in Thurston County to serve local needs for the next 20 years, there is no easy
way to determine how much of that gravel will be exported. Long term planning for the

2 USGS. (2017). National Minerals Information Center. <https://minerals.usgs.gov/minerals/pubs/state/data/>.

3 DNR. (2017). Aggregate Resources. <https://www.dnr.wa.gov/programs-and-services/geology/energy-mining-and-minerals/aggregate-
resources>.

4 Bolen, W. P., 2012, 2012 Minerals Yearbook: U.S. Geological Survey, 18 p.
<http://minerals.usgs.gov/minerals/pubs/commodity/sand_& gravel_construction/myb1-2012-sandc.pdf>.

® Eungard, D. and J. Czajkowski. (2015). Rock Aggregate Resource Inventory Map of Pierce County, Washington.
<http://cms.cityoftacoma.org/Planning/ger_ic119_pierce_county aggregate_map.pdf>.
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resource requires focusing on where the gravel is and how best to designate and conserve
it.”

Per the Economic Development Council (Oct. 31, 2017) ¢, most mineral resources produced in
Thurston County are purchased by businesses outside of the county, indicating export of
resources. For the sand and gravel industry, an estimated $12,849,000 of purchases are made out-
of-region. Of the quarry stone and rock mined within Thurston County, an estimated 78%
($8,532,000) of purchases come from sources out of the region, while 22% ($2,425,000) of
purchases are made by local businesses.

Other Economic Considerations

Staff requested information on supply and demand from mining operators within Thurston
County. Most referenced the Pacific Lutheran University study (2003) on the aggregates industry
in Washington as the most recent economic study. Some operations responded with additional
economic information. Specific mine information is not mentioned below to protect specific
operators.

According to one local mining operation, they have purchased several mining pits across
Thurston County that have been closed and dormant for 5+ years (personal communication,
10/25).

Mining continues to be a source of new jobs within Thurston County. Even if revenue and
product is exported, small mining operations helps to create jobs in the local community. One
mining company reports that an average of 1.5 persons per month have been hired over the last
year (personal communication, 10/25).

Weyerhaeuser provided information on jetty rock that is mined in Thurston County (see
Attachment 3), including its unique characteristics as well as information on supply and future
demand.

® Wiese, K. (Oct 31, 2017). “Supply Chain — Mineral Mining & Quarrying”. Economic Development Council. Personal communication.
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assumed aggregate consumption kept pace with population growth. Under these conditions
aggregate consumption in the County has grown to about 3,782,100 tons per year.

Another way to get aggregate consumption data would be through construction permits issued
by the County planning department, the County engineering and road maintenance
departments, and the Washington State Department of Transportation. It is highly likely that
nearly all the sand and gravel products consumed within the County were derived from a local
origin. This is due to the adequate supply within the County and high cost of transportation,
which can be up to 40% of the final sale price delivered at the point of consumption.

By contrast, quarry rock used for WSDOT projects would likely be imported from outside of the
County to meet WSDOT specifications for rock since the local hard rock mines produce very
little material meeting typical WSDOT specifications. Rock from the County quarries could be
used for erosion control, drainage improvements, temporary roads, and base course
applications, where WSDOT-specific rock is not required. An exception to this is the Columbia
Granite Quarry which provides large block revetment stone to the Army Corps of Engineers for
marine shoreline applications. It is one of the few quarries in the state to meet the Army Corps’
strict quality requirements.

In the past the County was a net exporter of sand and gravel products and a net importer of
quarry rock. Most of the exported sand and gravel was due to one mine, the Skookumchuck
pit, which supplied millions of cubic yards of material to the Centralia coal mine over the years
for road construction and maintenance. Since the coal mine closed it is unknown if the County
is still a net exporter of sand and gravel. The County likely remains a net importer of quarry
rock due to the need to meet WSDOT specifications for road projects. However, an in-depth
market analysis that tabulates individual mines and construction projects will be required to
test this hypothesis.

Finally, we recommend these two economic geology experts as possible experts to speak to the

Thurston County Planning Commission.

e Bruce Chattin (Executive Director of Washington Aggregate and Concrete Association)
(206-878-1622; bchattin@washingtonconcrete.org)

e John Bromley (Assistant State Geologist; Washington State Department of Natural
Resources, Division of Geology and Earth Resources) (360-902-1452;
john.bromley@dnr.wa.gov)
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A message from the Washington Aggregates and Concrete Association

The Washington Aggregates and Concrete Assoctation is pleased to present this report The
Aggregates Industry in Washington: Economic Impact and Importance prepared by Pacific
Lutheran University, Schoal of Business. This industry funded, and independently researched
document is an update of our earlier 1992 study, Aggregates; the Foundation of Washington's
Future, authared by the Gonzaga School of Business.

The Aggregates industry in Washington is a vital and necessary component of our state's
economy and is fundamental to the construction needs of our growing commenities and state.
Transpartation has historically been the greatest consumer of construction aggregate products.
As our state and local govermments work to secure [ong term transportation funding, it
becomes increasingly evident; a prudent look ahead is necessary to insure a continued supply
of quality construction aggregate resousces is readily available for the many current and future
transpartation projects.

The Aggregates industry is a very complex model of necessity, consumption, and planning all
hased on our State’s geoiogy. Washington is blessed with high quality aggregate resources
convenientiy located near our major metropofitan areas. Because of this genlogy and location,
future planning must be done to maintain reliable and long-term access to these finite
resources. But, this planning is not without canflict. Sand and gravel facilities are typically not
the preferred neighbor of choice for many communities. Available mineral resource areas are
becoming increasingly scarce because of community encreachment, competing land uses, and
lack of proper designation. !t is important to provide the tools necessary 10 land use planners,
elected officiais, and our commlinities to better understand the significant role, costs, and eco-
nomic impact that reduced avaitabitity of these fundamental buiiding materials will have.

We recagnize the challenges presented to our industry and state in designating future mineral
rescurce areas. Cellectively, these challenges must be addressed to meet the obvious needs
of a growing state population and the increasing demands $o improve our transportation infra-
structure. We present this report and the information it contains as a testament to the funda-
mental impartance construction aggregates provide, while recognizing our responsibilities in
working with our state, local governments, agencies, and most imporiantly, the citizens and
neighbors of the communities we serve.

/4

Bruce Chaltin, Executive Directar
Washington Aggregates and Concrete Association
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AGGREGATES GENERAL USES AND SITING ISSUES

Introduction

Objective: This report provides data on the importance of the aggregates industry within the
Washington State economy. The analysis documents the amount of aggregates produced and
consumed by county, examines the linkage between aggregates production, economic growth
and infrastructure development, and provides county level aggregates demand projections
through 2020,

THE DOCUMENT IS DIVIDED INTO THE FOLLOWING SECTIONS:

1) Aggregates General Uses and Siting Issues

2) Demand Estimates by Area and Type of Use

3) Overall Ecenomic Impact

4) Aggregates Demand Projections

5) Issues Facing the Aggregates Industry in Washington.

1. AGGREGATES GENERAL USES AND SITING ISSUES

A Washington Without Aggregates: Everything is made out of something. Natural aggre-
gates, consisting of crushed slone, sand, and gravel, are some of the most common raw
materials used by the construction indusiry, Imagine a Washington without houses, hospitals,
schools, industries, shopping cenlers, roads, hydropower plants, or airports. Aggregates have
an astounding diversity of uses including concrete, concrete block, roofing, concrete pipe, con-
crete pre-cast, and asphalt. Increasingly, aggregates are also used for erosion confrol, and
aquatic habitat restaration. Aggregates are literally the foundation of our economic and com-
munity infrastructure.

Geology Versus Market Proximity: Sand and gravel are comman, but not ubiquitous, materi-
als resulting from the erasive forces of nature, especially the glaciation of the last ice age.
Nature has deposited large quantities of aggregates, in specific deposits, from Olympia north-
ward to Canada, in the foothills of the Cascades and also in the Spokane and Tri-Cities areas
of Washington. Geology has clearly impacted waterways, road corridors, and where we live.

Since aggregates are relatively common, the product is inexpensive on a weight to value
basis. On the other hand, transporting high-density materials is not inexpensive. Additionally,
the industry is competing with ather land uses to secure parcels of land capable of preducing
high-grade aggregates near areas of consumer demand. While aggregate deposits may
appear ubiquitous, they are actually deposited in specific geologic areas, of which many of
these areas are in competition with a variety of fand uses. Many of these land uses do not
appear to be compatible with mining operations. Depending on the location of competitors,
mast aggregates producers can only serve customers within close proximity to their mine or
processing plant.

QUICK

The aggregates industry accounts for
$465 million dollars in wages and
approximately 11,000 jobs, with an
average annual salary exceeding
$42,000. The employment multiplier
for the aggregates industry is
approximately 2.8 total jobs per job in
the aggregates industry. This means
that each job induces or results in the
creation of an additional 1.8 jobs In
other sectors.



QuICK
The Washington State Department

of Revenue (2000) reparts that the
construction industry and the related
aggregates sector had gross receipts
of $27.4 billion and $1.2 billion
respectively, suggesting that about

4 percent of construction value is

in aggregates alone. In 2000 the
construction industry accounted

for $5.6 billion dollars in wages and
approximately 150,000 jobs (before
economic multiplier effects), Without
aggregates, many of these jobs would
not exist.

As a general rule, a 25-mile-haul from their source will double the cost of most aggregates
related products. Viewed from another perspective, 8 25-mile increase in the length-of-haul
adds approximately $2,000 to the price of an average home. Cost increases are much higher
for larger end-uses such as office buildings, schoals, hospitals, retail centers, roads, and air-
poris. For example, according io average use levels by the National Stone, Sand & Gravel
Association, and assuming transportation costs at $.20 per ton mile, an additional 25 mile haul
would add $500,000 to the cost of a retail center, $75,000 fo the cost of a school or hospital,
and $190,000 1o the cost of one mile of a four-lane interstate highway.

Transportation cost is primarily a function of weight and distance. The proportion of trans-
portation costs fo total agoregates costs is approximately 20 percent for concrete and asphalt,
in comparison to about 50 percent for gravel and nearly 60 percent for sand. The reason for
the percentage variation in transportation costs has to do with loading and transport difficulty
as well as product value, i.e., concrete value is about $35 per ton, asphalt about $30 per ton,
and crushed stone is roughly $7.50 per ton, compared to sand at approximately $5 per ton.

The Nexus of People, Roads, and Aggregates: Not surprisingly, the correlation between
population centers, growth areas with high rates of construction activity, good highway access,
and sites with guality aggregates is extremely high. In fact, poputation distribution, in
conjunction with population density, is almost a perfect predictor of aggregates use.

Map 1, Washingten State Sand and Gravel Mines 2001, clearly shows the linkage between
population centers, highway access and where mines are located. Simply stated, mines are
sited where costs are minimized.

Strategic planning conflicts are described in a Skapit Valley Herald editorial (19 January, 2003}:

Gravel mine site is smart, so focus on details
Nobody wants a gravel pit anywhere near civilization. But civitization depends on gravel. And the
only way to get gravel is to dig it out of the ground. So whera's a good place to mine gravel?

First, the material needs to be relatively close to the surface, to minimize digging and impact.
Second, it would be preferable to have the gravel dug from an area that already has been
mined. Third, it should be on the limited areas of land Zoned for mining.

All three criteria are met by Concrele Nor'West in its plan to dig gravel out of the Belleville Fit
in northwestern Skagit County.

Still, the pian has been met with oppasition from neighbors who don't want a new gravel pit at
the site of an old gravel pit. That opposition is understandable, but jt's not as if this is pristing
land that hasn't been mined before.

Significantly, the land is zoned for this very purpose. Thus, the issue should not be whether the
land is used for a gravel pit. That's a foregone conclusion. Rather, the issue should be whether
the techniques used to pull out the grave! and restore the site are appropriate.

The importance of zoning gets overlooked foo often. The purpose of zoning is to allow people
to plan their lives. By designating land for mining, neighbors know in advance what the evern-
tual use of the land could be. Likewise, property owners have some degree of certainty in
knowing that if they invest in the land, they will be able to use it for mining.

Without zoning, decisions are made on a case-by-case basis. That brings arbitrary and unfair
judgrments. it allows decisions to be made Bbased an who is involved, rather than by rufe of law,































































